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4a) Of the above claim(s) is/are withdrawn from consideration. 
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DETAILED ACTION 

Applicant's Response Dated June 22, 2009 

1 . Claims 1-4, 33-34, 44-47, 51-52 and 55-62 are pending. An action on the merits 
of claims 1-4, 33-34, 44-47, 51-52 and 55-62 is contained herein below. 

2. The rejection of claims 1-4, 33-34, 44-47, 51-52 and 55-62 under 35 U.S.C. 
103(a) as being unpatentable over Kotze et al. Journal of Controlled Release (1998), 
Vol. 51, pages 35-46 (Kotze) and Schipper et al. Pharmaceutical Research (1997), Vol. 
14, pages 923-929 (Schipper) in combination has been rendered moot in view of 
applicant's amendment dated June 22, 2009. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

6. Claims 1-4, 33-34, 44-47, 51-52 and 55-62 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Uchegbu et al. International Journal of Pharmaceutics 
(2001), Vol. 224, pages 185-199 (Uchegbu) and Wang et al. Langmuir (2001), Vol. 17, 
pages 631-636 (Wang) in combination. 

Claims 1-4, 44-47 and 55-62 are drawn to a solubilizing carbohydrate polymer. 
Claims 33-34 are drawn to a method of forming a solubilizing carbohydrate polymer. 
Claims 51-52 are drawn to a method of dissolving poorly soluble drugs in a 
carbohydrate polymer. 

Uchegbu teaches that soluble polymers bearing pendant amphiphilic or 
hydrophobic groups, commonly known as polysoaps have been studied for a number of 
years and numerous applications proposed based on exploiting their solubilisation 
capacity for hydrophobic molecules (pages 185-187). These compounds form 
intramolecular micelles usually several per molecule and their solubilisation capacity is 
not lost on dilution unlike small molecular weight micelles making them especially useful 
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as solubilisers. Polymeric micelles, prepared from block co-polymers have been used 
to improve the efficacy of drugs. Uchegbu presents a study reporting the unusual 
solubilisation behavior with a new type of chitosan-based polysoap — quaternary 
ammonium palmitoyl glycol chitosan (GCPQ) (Scheme 1). This compound, which may 
be used as a drug solubiliser, is found to form hydrophobic domains in solution and 
show hysteresis in its solubilisation behavior. 

Uchegbu differs from the instantly claimed invention in that Uchegbu does not 
teach chitosan polymers having average molecular weight (MW) of about 2-30 kD; 
however, optimization of MW to enhance solubilisation properties would have been 
obvious and well within the purview of one of ordinary skill in the art as demonstrated by 
Wang. 

Wang teaches that small weight amphiphiles such as phospholipids and 
synthetic surfactants have been known to assemble into bilayer vesicles and have been 
used as drug delivery systems (page 631). Polymeric unilamellar vesicles may be 
prepared from the amphiphilic polymer palmitoyl glycol chitosan (PGC) (Scheme 1) in 
which the hydrophobic pendant group is directly attached to the hydrophilic polymer 
backbone. Acid hydrolysis of glycol chitosan resulted in materials of different molecular 
weights (Table 1, Figure 1) (page 633). Increasing the acid degradation time decreased 
the molecular weight of the resulting polymer, and the commercially supplied glycol 
chitosan sample GC1 with a molecular weight of 242,000 could be degraded to one 
tenth of its molecular weight after 24 h, yielding a sample with a molecular weight of 
26,000. All five PGC samples synthesized formed unilamellar vesicles on probe 
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sonicating their aqueous dispersions in the presence of cholesterol in a 2:1 weight ratio 
(Table 2, Figures 3 and 4). The reduction in vesicle size with a decrease in molecular 
weight indicates that the low molecular weight polymer variants afford the vesicles a 
higher degree of curvature than the higher molecular weight polymer (pages 635-636). 
A decrease in polymer molecular weight obtained by the acid hydrolysis of the chitosan- 
based polymer resulted in a decrease in vesicle size. The control on vesicle size 
offered by controlling molecular weight could be applied to other areas of polymer- 
based nanotechnology. This control on vesicle size will be especially useful to the area 
of drug delivery as vesicle size has a profound influence on drug biodistribution. 

MW was known at the time of the invention to affect the solubilisation properties 
of chitosan polymers. Generally, differences in MW will not support the patentability of 
subject matter encompassed by the prior art unless there is evidence indicating such 
MW is critical. "[W]here the general conditions of a claim are disclosed in the prior art, it 
is not inventive to discover the optimum or workable ranges by routine experimentation." 

Conclusion 

7. Claims 1-4, 33-34, 44-47, 51-52 and 55-62 are pending. Claims 1-4, 33-34, 44- 
47, 51-52 and 55-62 are rejected. No claims are allowed. 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 



Contacts 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Patrick T. Lewis whose telephone number is 571-272- 
0655. The examiner can normally be reached on Monday - Friday 10 am to 3 pm (Maxi 
Flex). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shaojia A. Jiang can be reached on 571-272-0627. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Patrick T. Lewis/ 

Primary Examiner, Art Unit 1623 

/PL/ 



